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1. [bookmark: _Toc122434485][bookmark: _Toc71384402]Overview
This document lists all the essential changes needed to correct problems in the TTCN implementation of test case 11.3.2 which is part of the NR5GC test suite. 
With these changes applied the test case can be demonstrated to run with one or more UEs (see section 4). Execution log files are provided as evidence. 
Contact:	Pengchong Shen
	shenpengchong@datangmobile.cn
0. [bookmark: _Toc71384403]Verification Test Summary
Test Case: 	11.3.2
ATS Version:	iwd-TTCN3-B2020-09_D21wk12
System Simulator used:	Datang LinkTester 5G Protocol Conformance Test System ECT9610
UE used:	HiSilicon Balong 5000
Verification Status:	PASS

1. [bookmark: _Toc122434488][bookmark: _Toc295288959][bookmark: _Toc71384404]Corrections required
1. [bookmark: _Toc71384405][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Change 1
	Function name
	fl_TC_11_3_2_TestBody

	Reason for change
	1. According to TS 38.331 clause 5.3.15.2, if RRCReject is received at step 16, UE will inform the upper layer the failure to setup the RRC connection and that access barring is applicable for all access categories except categories '0' and '2'. The UE shall not start the service request procedure before the barring is alleviated according to TS 24.501 clause 5.6.1.7. When emergency call is triggered at step 17, UE will perform registration procedure for mobility and periodic registration update.Thus, the registration procedure should be supplemented after step 17.

Note: it’s changed with the CR R5-212429.


	Summary of change
	1. Add procedure of check registration request message and add the generic test procedure step 4-11 as specified in TS 38.508-1 [4] subclause 4.9.12. Add the procedure to receive and check PDU session establishment request message.

	TTCN module
	UAC_NR5GC.ttcn

	MCC160 Comment
	



Before Change
	  function fl_TC_11_3_2_TestBody () runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var RejectWaitTime v_RejectWaitTime := 16;
    var float v_WaitForConnectionMin := f_NR_SetTimerToleranceMin(nr_Cell1, rrcTimer, int2float(v_RejectWaitTime));
    var float v_TimerValue := 30.0;
    timer t_WaitTime;

    //@siclog "Step 1" siclog@
    // Make the UE attempt an emergency call dialling a number which is stored on the ME (e.g. 112 or 911). (Note 1)
    f_UT_RequestIMSEmergencyCall (UT);

    //@siclog "Step 2" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message with establishmentCause set to 'emergency' within 30 s'?
    f_NR_CheckNoRRCSetupReq(nr_Cell1, v_TimerValue, cr_NR_EstablishmentCause_emergency, "Step 2");
    
    //@siclog "Step 3" siclog@
    //SS changes SIB1 according to Table 11.3.2.3.3-2 and sends Short Message on PDCCH using P-RNTI. Wait for 2.1* modification period to allow the new system information to take effect and T390 expire. (Note 1)
    // Table 11.3.2.3.3-2: SIB1 for NR Cell 1
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_7Entry, //@sic R5-205321 sic@
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s4, '0000000'B)));
                                        
    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS
    f_NR_WaitModificationPeriods(nr_Cell1);
     
    //@siclog "Step 4" siclog@
    //The SS transmits a Paging message including a matched ng-5G-S-TMSI.
    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);
    
    //@siclog "Step 5" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message with establishmentCause set to 'mt-access' ?
    f_NR_RRC_SetupRequest_Def(nr_Cell1, mt_Access);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5");
    
    //@siclog "Steps 6-12" siclog@
    // Steps 3 to 9a1 of the generic test procedure in TS 38.508-1 [4] Table 4.9.4.2.2-1 are performed on NR Cell 1.
    f_NR_RRCSetup_Def (nr_Cell1);
    
    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,
                                          cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, ?,- , *),
                                          tsc_SHT_IntegrityProtected);
    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu, cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext), f_NG_S_TMSI2MobileIdentity(omit, f_NR5GC_CellInfo_GetGutiParameters (nr_Cell1)),'0010'B)) {  // @sic R5s200654 sic@
         f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Check 5GC RRC_IDLE");
  
    f_NR_RRCRelease(nr_Cell1);
    //@siclog "Step 13" siclog@
    // SS changes SIB1 according to 38.508-1 [4] Table 4.6.1-28 and sends Short Message on PDCCH using P-RNTI. Wait for 2.1* modification period to allow the new system information to take effect.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1, omit);
    f_NR_ModifySysinfo(nr_Cell1);
    f_NR_WaitModificationPeriods(nr_Cell1);

    //@siclog "Steps 14-15" siclog@
    //Steps 1-2 of the NR RRC_CONNECTED procedure in table 4.5.4.2-3 in TS 38.508-1[4] are performed.
    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);
    f_NR_RRC_SetupRequest_Def(nr_Cell1);
    
    //@siclog "Step 16" siclog@
    //The SS responds with RRCReject message with IE waitTime set to 10s.
    SRB.send(cas_NR_SRB0_RrcPdu_REQ(nr_Cell1,
                                    -,
                                    cs_38508_RRCReject(v_RejectWaitTime)));
                                    
    t_WaitTime.start(v_WaitForConnectionMin);
                                    
    //@siclog "Step 17" siclog@
    // Make the UE attempt an emergency call dialling a number which is stored on the ME (e.g. 112 or 911). (Note 1)
    //NOTE 1: This could be done by e.g. MMI or AT command.
    f_UT_RequestIMSEmergencyCall (UT);
    
    //@siclog "Step 18" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message with establishmentCause set to 'emergency' (Note 2)?
    if (f_NR_RRC_SetupRequest_Common(nr_Cell1, t_WaitTime, cr_NR_EstablishmentCause_emergency))
    {
       f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 18 PASS");
    }
    else
    {
       f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 18 Failed");
    }
    //@siclog "Step 19" siclog@
    // The SS transmits an RRCSetup message.
    f_NR_RRCSetup_Def(nr_Cell1);
    
    //@siclog "Step 20" siclog@
    // The UE transmits an RRCSetupComplete messsage.
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,
                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def),
                                               tsc_SHT_IntegrityProtected);
    
    //@siclog "Step 21" siclog@
    //SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
    f_NR_RRCRelease(nr_Cell1);
  }



After Change
	   function fl_TC_11_3_2_TestBody() runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var RejectWaitTime v_RejectWaitTime := 16;
    var float v_WaitForConnectionMin := f_NR_SetTimerToleranceMin(nr_Cell1, rrcTimer, int2float(v_RejectWaitTime));
    var float v_TimerValue := 30.0;	
	timer t_WaitTime;

    var NR_SRB_COMMON_IND v_ReceivedAsp;
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo;    
    var GSM_MobilityInfo_Type v_GSM_MobilityInfo_s;
    var ProcedureTransactionIdentifier v_PTI := '00'O;
    var NG_NAS_UL_Message_Type v_GSMMsg;   
    var template (value) NG_NAS_DL_Pdu_Type v_MsgToSend;    
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;

    //@siclog "Step 1" siclog@
    // Make the UE attempt an emergency call dialling a number which is stored on the ME (e.g. 112 or 911). (Note 1)
    f_UT_RequestIMSEmergencyCall (UT);

    //@siclog "Step 2" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message with establishmentCause set to 'emergency' within 30 s'?
    f_NR_CheckNoRRCSetupReq(nr_Cell1, v_TimerValue, cr_NR_EstablishmentCause_emergency, "Step 2");
    
    //@siclog "Step 3" siclog@
    //SS changes SIB1 according to Table 11.3.2.3.3-2 and sends Short Message on PDCCH using P-RNTI. Wait for 2.1* modification period to allow the new system information to take effect and T390 expire. (Note 1)
    // Table 11.3.2.3.3-2: SIB1 for NR Cell 1
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1,
                                         cs_SIB1_UacBarringInfo(cs_UAC_BarringPerCatList_7Entry, //@sic R5-205321 sic@
                                         -, cs_UAC_BarringInfoSetList_1Entry(p00, s4, '0000000'B)));
                                        
    f_NR_ModifySysinfo(nr_Cell1); //Modify Sysinfo in SS
    f_NR_WaitModificationPeriods(nr_Cell1);
     
    //@siclog "Step 4" siclog@
    //The SS transmits a Paging message including a matched ng-5G-S-TMSI.
    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);
    
    //@siclog "Step 5" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message with establishmentCause set to 'mt-access' ?
    f_NR_RRC_SetupRequest_Def(nr_Cell1, mt_Access);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 5");
    
    //@siclog "Steps 6-12" siclog@
    // Steps 3 to 9a1 of the generic test procedure in TS 38.508-1 [4] Table 4.9.4.2.2-1 are performed on NR Cell 1.
    f_NR_RRCSetup_Def (nr_Cell1);
    
    // receive RRC Connection Setup Complete with piggy-backed NAS message on SRB1 (DCCH):
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,
                                          cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def, ?,- , *),
                                          tsc_SHT_IntegrityProtected);
    if (not f_Check_NG_ServiceReqMsg (v_ReceivedMsg.Pdu, cs_NAS_KeySetIdentifier_lv(f_NR_SecurityKSIamf_Get (), tsc_NasKsi_NativeSecurityContext), f_NG_S_TMSI2MobileIdentity(omit, f_NR5GC_CellInfo_GetGutiParameters (nr_Cell1)),'0010'B)) {  // @sic R5s200654 sic@
         f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Service Request Message Failed");
    }
    f_NR5GC_RRC_ConnectedState3N_Steps5_8(nr_Cell1, v_ReceivedMsg);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "Check 5GC RRC_IDLE");
  
    f_NR_RRCRelease(nr_Cell1);
    //@siclog "Step 13" siclog@
    // SS changes SIB1 according to 38.508-1 [4] Table 4.6.1-28 and sends Short Message on PDCCH using P-RNTI. Wait for 2.1* modification period to allow the new system information to take effect.
    f_NR_CellInfo_SetSIB1_UacBarringInfo(nr_Cell1, omit);
    f_NR_ModifySysinfo(nr_Cell1);
    f_NR_WaitModificationPeriods(nr_Cell1);

    //@siclog "Steps 14-15" siclog@
    //Steps 1-2 of the NR RRC_CONNECTED procedure in table 4.5.4.2-3 in TS 38.508-1[4] are performed.
    f_NR_Paging_Def(nr_Cell1, RRC_IDLE);
    f_NR_RRC_SetupRequest_Def(nr_Cell1);
    
    //@siclog "Step 16" siclog@
    //The SS responds with RRCReject message with IE waitTime set to 10s.
    SRB.send(cas_NR_SRB0_RrcPdu_REQ(nr_Cell1,
                                    -,
                                    cs_38508_RRCReject(v_RejectWaitTime)));
                                    
    t_WaitTime.start(v_WaitForConnectionMin);
                                    
    //@siclog "Step 17" siclog@
    // Make the UE attempt an emergency call dialling a number which is stored on the ME (e.g. 112 or 911). (Note 1)
    //NOTE 1: This could be done by e.g. MMI or AT command.
    f_UT_RequestIMSEmergencyCall (UT);
    
    //@siclog "Step 18" siclog@
    //Check: Does the UE transmit an RRCSetupRequest message with establishmentCause set to 'emergency' (Note 2)?
    if (f_NR_RRC_SetupRequest_Common(nr_Cell1, t_WaitTime, cr_NR_EstablishmentCause_emergency))
    {
       f_NR_PreliminaryPass(__FILE__, __LINE__, "Step 18 PASS");
    }
    else
    {
       f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Step 18 Failed");
    }
    //@siclog "Step 19" siclog@
    // The SS transmits an RRCSetup message.
    f_NR_RRCSetup_Def(nr_Cell1);
    
    //@siclog "Step 20" siclog@
    // The UE transmits an RRCSetupComplete messsage.
    v_ReceivedMsg := f_NR_RRCSetupComplete_Def(nr_Cell1,
                                               cr_38508_RRCSetupComplete(tsc_NR_RRC_TI_Def),
                                               tsc_SHT_IntegrityProtected);

    if (not f_Check_NG_RegistrationReqMsg (v_GMM_MobilityInfo, v_ReceivedMsg.Pdu, Mobility)) {
      f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "Registration Request Message Failed");
    } else {
      f_NR_PreliminaryPass(__FILE__, __LINE__, "IMS Emergency Call Establishment: Registration Request");
}

	//@siclog "Step 20A" siclog@
f_NR5GC_EmergencyCallLimitedService_step4_11(nr_Cell1, v_GMM_MobilityInfo);

//@siclog "Step 20B" siclog@
  SRB.receive(car_NR_SRB_NasPdu_IND(nr_Cell1, tsc_NR_RbId_SRB1, cr_NG_NAS_IndWithPiggybacking(tsc_SHT_IntegrityProtected_Ciphered))) -> value v_ReceivedAsp;
   if (not f_Check_NG_PDUSessionEstablishmentReq(v_GSM_MobilityInfo,
												 v_ReceivedAsp.Signalling.Nas[0].Pdu,
												 ?,?,-,-,
												 -,-,-,-,
												 -,-,-,cr_NG_Request_Type('011'B)
												 ))
   {
	 f_NR_SetVerdictFailOrInconc(__FILE__, __LINE__, "PDU Session Establishment Message Failed");
   }
   
    //@siclog "Step 21" siclog@
    //SS transmits an RRCRelease message to release RRC connection and move the UE to RRC_IDLE.
    f_NR_RRCRelease(nr_Cell1);
  }



1. [bookmark: _Toc71384406][bookmark: _Toc122434493][bookmark: _Toc295288970][bookmark: _Toc325725665]Change 2
	Function name
	f_NR5GC_EmergencyCallLimitedService_step4_11

	Reason for change
	1. Add new function for change 2.1.

	Summary of change
	1. Add new function for change 2.1.

	TTCN module
	NR5GC_IMSProcedures.ttcn

	MCC160 Comment
	


New function
	function f_NR5GC_EmergencyCallLimitedService_step4_11(NR_CellId_Type p_NR_CellId, 
  	                                                                       GMM_MobilityInfo_Type p_GMM_MobilityInfo) runs on NR5GC_PTC
  {
    var NG_NAS_MSG_Indication_Type v_ReceivedMsg;
    var GMM_MobilityInfo_Type v_GMM_MobilityInfo;
    var NG_NAS_SecurityParams_Type v_NAS_SecurityParams;
    var NR_SecurityParams_Type v_RRC_SecurityParams;
    var template NAS_SecurityReturnType v_NAS_SecurityReturnValue;
    var PLMN_Identity v_ASN_PLMN := f_NR_CellInfo_GetPLMN (p_NR_CellId);
    var NAS_PlmnId v_PLMN := f_NR_Asn2Nas_PlmnId(v_ASN_PLMN);
    var NG_NAS_GutiParameters_Type v_GutiParams := f_NR5GC_CellInfo_GetGutiParameters (p_NR_CellId);
    var template (value) NG_MobileIdentity v_GUTIToSend := f_NG_GutiParameters2MobileIdentity (v_PLMN, v_GutiParams);
    var TrackingAreaCode v_TAC := f_NR_CellInfo_GetTAC (p_NR_CellId);
    var template (value) NG_TrackingAreaIdList v_TAIList := cs_NG_TAIListNonConsecutive(v_PLMN, {bit2oct(v_TAC)});
    
    // Store GMM Mobility Info now
    f_NR5GC_MobileInfo_SetGMM_MobilityInfo(p_GMM_MobilityInfo);

    // Set all algorithms to 0
    v_NAS_SecurityParams := f_NR5GC_Security_Get();
    v_RRC_SecurityParams := f_NR_Security_Get();

    v_NAS_SecurityParams.NAS_Integrity.Algorithm := '0000'B; // IA0
    v_NAS_SecurityParams.NAS_Ciphering.Algorithm := '0000'B; // EA0
    v_NAS_SecurityParams.KSIamf := '000'B;
    f_NR5GC_Security_Set(v_NAS_SecurityParams);
    v_RRC_SecurityParams.AS_Integrity.Algorithm := nia0;
    v_RRC_SecurityParams.AS_Ciphering.Algorithm := nea0;
    f_NR_Security_Set(v_RRC_SecurityParams);

    //Steps 4-5
    // Set to Initial_Secure as the repeated Registration Request should not be requested or expected
    v_NAS_SecurityReturnValue := f_NR_NASSecurityModeProcedure(p_NR_CellId, v_NAS_SecurityParams, Initial_Secure, p_GMM_MobilityInfo);
    f_NR_PreliminaryPass(__FILE__, __LINE__, "IMS Emergency Call Establishment: Step 5");

    //Steps 6-7
    f_NR_RRC_ActivateSecurity (p_NR_CellId, valueof(v_NAS_SecurityReturnValue.NasCount)); // Use NasCount returned from NAS S.M. Complete
    f_NR_PreliminaryPass(__FILE__, __LINE__, "IMS Emergency Call Establishment: Step 7");
   
    //Steps 8-9
    f_NR_Capability(p_NR_CellId);

    //Step 10
    SRB.send(cas_NR_SRB_NasPdu_REQ(p_NR_CellId,
                                   tsc_NR_RbId_SRB1,
                                   -,
                                   cs_NG_NAS_Request(tsc_SHT_IntegrityProtected_Ciphered,
                                                     f_Get_NG_RegistrationAcceptMsg (Initial_Secure,
                                                                                     p_GMM_MobilityInfo,  // @sic R5-206426 sic@
                                                                                     v_GUTIToSend,
                                                                                     v_TAIList))));

    // Step 11
    f_NR5GC_Registration_Complete(p_NR_CellId);
	
  }



1. [bookmark: _Toc71384407]Branches executed
NR Band 41, nea2, Nia2.
1. [bookmark: _Toc122434494][bookmark: _Toc295288971][bookmark: _Toc325725666][bookmark: _Toc71384408]Execution Log Files
3. [bookmark: _Toc43191966][bookmark: _Toc54877395][bookmark: _Toc71384409]HiSilicon Balong 5000
The HiSilicon Balong 5000 passed this test case on Datang LinkTester 5G Protocol Conformance Test System ECT9610. The documentation below is enclosed as evidence of the successful test case run [1]:
· Test Case Execution log file:
\ TC_11_3_2_NR5GC_N41.log
· PIXCIT settings used:
\ Pics(Hisilicon-IRAT).xml
\ Pixit(TC_11_3_2_NR5GC).xml
1. [bookmark: _Toc122434496][bookmark: _Toc295288973][bookmark: _Toc325725668][bookmark: _Toc71384410]References
	[1]
	R5s210508:   Supporting information for agreement of NR5GC test case 11.3.2 in FR1



